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1.1. $G$ $\mathrm{F}_{q}$ , $F:Garrow G$ $\mathrm{F}_{q}$
$G$ Frobenius . $G$ $\mathrm{F}_{q}$ $G(\mathrm{F}_{q})$ $G$ $F$
$G^{F}$ – . $G^{F}$ $\mathrm{C}$
, .
Frobenius , 1900 $SL_{2}(\mathrm{F}_{q})$
$GL_{3}(\mathrm{F}_{q}),$ $GL_{4}(\mathrm{F}_{q})$ Steinberg
, 1955 Green – $GL_{n}(\mathrm{F}_{q})$
, ( $n$ )
$GL_{n}(\mathrm{F}_{q})$ , $Sp_{2n}(\mathrm{F}_{q})$ $SO_{n}(\mathrm{F}_{q})$
, , srinivasan $Sp_{4}(\mathrm{F}_{q})$
, .
1976 , Deligne Lusztig $l$ cohomology
. . $l$ cohomology $G^{F}$
, Deligne-Luszitg – (\theta ) . RG\Gamma (
$G^{F}$ . ,
1497 2006 140-153 140
– . Lusztig





, Lusztig . Lusztig
, $G^{F}$ –
.
Lusztig . $l$ cohomology
$\mathrm{C}$ , $l$ $\mathrm{Q}_{1}$
$\overline{\mathrm{Q}}_{l}$ . $l$ $p$ . $\mathrm{C}\simeq\overline{\mathrm{Q}}_{\{}$
. $G$ , $G$ -ervere sheaf . $G$
, $G$ $G$ simple perverse sheaf
. $\hat{G}$ $G$ . $\mathrm{C}$
$p$ , Frobenius .
$A\in\hat{G}$ $i$ cohomolgy sheaf $\mathcal{H}^{i}A$ constructible $\overline{\mathrm{Q}}\mathrm{t}$
, $x\in G$ $\mathcal{H}_{x}^{i}A$ $\overline{\mathrm{Q}}_{l}$ . $F^{*}A$ $A$ $F$
. $F^{*}A\simeq A$ $A$ $F$ , $\hat{G}^{F}$ $F$
. $A\in\hat{G}^{F}$ $\varphi$ : $F^{*}Aarrow A$ . $\varphi$ $x\in G^{F}$
$\mathcal{H}_{x}^{i}A$ $\varphi^{i}$ . $\chi_{A,\varphi}$ : $G^{F}arrow\overline{\mathrm{Q}}\mathrm{t}$
$\chi_{A,\varphi}(x)=\sum_{:}(-1)^{1}$ Tr $(\varphi^{1}, \mathcal{H}_{x}^{1}A)$
. $\chi_{A,\varphi}$ $A$ . $A$ $G$ , $\chi_{A,\varphi}$ $G^{F}$
. $G$ $F$ perverse sheaf $K$ $\varphi$ : $F^{*}K\simeq K$
, $G^{F}$ $\chi_{K,\varphi}$ . $G$
$G^{F}$ .
$G^{F}$ $\overline{\mathrm{Q}}\iota$ $C(G^{F})$ .
, $C(G^{F})$ $G^{F}$ Irr $G^{F}$
. Lusztig .
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$\not\in \text{ }1.3$ (Lusztig [L1]).
G , $\mathrm{F}_{q}$ $P$ ( $P>5$).
(i) $\{\chi_{A,\varphi}|A\in\hat{G}^{F}\}$ $C(G^{F})$ .
(ii) $\chi_{A,\varphi}$ “ ” .
1.4. , .
(i) . $\chi_{A,\varphi}$ $\varphi$ . $A$
, $\varphi$ – .
(ii) . $\chi_{A,\varphi}$ , $\chi_{A,\varphi}$
. $G^{F}$
– . Lusztig
, . “ ”
.
1.5. $G^{F}$ – Lusztig Lusztig
. Lusztig $\chi_{A,\varphi}$ .
$C(G^{F})$ 2 , $G^{F}$
, , $\chi_{A,\varphi}$ . 13
(ii) . $G$ ,
“ , $G^{F}$ – ” .








(i) $G$ , $p\neq 2$ (Shoji)
(ii) $G$ – Luszitig induction $R_{L}^{G}$
(Lusztig)
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(iii) $p\neq 2$ . $G=Sp_{2n},$ $SO_{2n+1},$ $SO_{2n}$ (Waldspurger)
(iv) $G=SL_{n}$ ($p>>0$ , Shoji), $G=SL_{n},$ $SU_{n}$ ($p>>0,$ $q>>0,$ Bonnaf\’e)
(iii), (iv) (B) . (C)
, “ ” “ “ ,
.
2. $R_{T}^{G}(\theta)$ Green
2.1. , $\mathrm{D}\mathrm{e}\mathrm{l}\mathrm{i}\mathrm{g}\mathrm{n}\triangleright \mathrm{L}\mathrm{u}\mathrm{s}\mathrm{z}\mathrm{t}\mathrm{i}\mathrm{g}$ – . (\theta )
. $G\text{ }\mathrm{F}_{q}$ , $F$ : $Garrow G\text{ }\mathrm{F}_{q}\text{ }$
. $T$ $G$ $F$ , $B=UT$ $T$
$G$ Borerl . $B$ $U$ $F$ . $G$
$X_{U}=\{g\in G|g^{-1}F(g)\in U\}$ $(g, t)$ : $x\mapsto gxt^{-1}$ $G^{F}\mathrm{x}T^{F}$
$(g\in G^{F},t\in T^{F},x\in X_{U})$ . compact support $l$ cohomology $H_{\mathrm{c}}^{i}(X_{U},\overline{\mathrm{Q}}_{\mathrm{t}})$
, $T^{F}$ $\theta$ : $T^{F}arrow\overline{\mathrm{Q}}_{l}^{*}$ $\theta$-isotypic part $H_{\mathrm{c}}^{i}(X_{U},\overline{\mathrm{Q}}_{\mathrm{t}})_{\theta}$
$G^{F}$ . $G^{F}$
$R_{T}^{G}( \theta)=\sum_{:\geq 0}(-1\rangle^{1}H_{\mathrm{c}}^{1}(X_{U},\overline{\mathrm{Q}}_{l})_{\theta}$
$(T, \theta)$ $\mathrm{D}\mathrm{e}\mathrm{l}\mathrm{i}\mathrm{g}\mathrm{n}\triangleright \mathrm{L}\mathrm{u}\mathrm{s}\mathrm{z}\mathrm{t}\mathrm{i}\mathrm{g}$ virtual $G^{F}$ .
$G^{F}$ – Deligne-Lusztig – .
.
$G_{\mathrm{u}\mathrm{n}i}$ $G$ ( ) $G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}$ $F$ . (\theta )
$G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}$ $Q_{T}^{G}$ : $G_{\mathrm{u}\mathrm{n}i}^{F}arrow\overline{\mathrm{Q}}_{l},$ $u-\rangle$ Tr $(u, R_{T}^{G}(\theta))$ $G^{F}$ Green .
Green $Q_{T}^{G}$ $\theta$ . Green Deligne-Lusztig
.




$s$ ( ) $Z_{G}^{0}(s)$ (\theta )
Green .
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2.3. $B_{0}\supset T_{0}$ $F$ Borel . $F$ $T_{0}$ Weyl
$W=N_{G}(T_{0})/T_{0}$ . $F$ $W$ $G^{F}$ split type
. $G^{F}=GL_{n}(\mathrm{F}_{q})$ split , $G^{F}$ split
. , $G$ $F$ $G^{F}$ $W$ 1
1 . $w$ ( ) $G^{F}$ ( ) $T_{w}$ .
$W$ $E\in W^{\wedge}$ , $G^{F}$ $R_{E}$
$R_{E}=|W|^{-1} \sum_{w\in W}$
$(w, E)R_{T_{w}}^{G}(1)$
. $R_{w}^{G}$ (1) l’t $T_{w}^{F}$ $\theta=1$ Deligne-Lusztig
. Deligne-Lusztig (\theta ) ,
$\langle R_{E}, R_{E’}\rangle=\{$
1 $E\simeq E’$ ,
$0$
. $\langle, \rangle$ $C(G^{F})$ . $G^{F}=GL_{n}(\mathrm{F}_{q})$ , $R_{E}$
, $\{R_{E}|E\in W^{\wedge}\}$ $n$ { $\rho^{\lambda}|\lambda$ $n$ }
. – $R_{E}$ . $\theta$ (\theta ) $R_{E}$
( , $E$ $\theta$ $W_{\theta}$ ), Lusztig
$R_{E}$ $G^{F}$ .
$R_{E}$ $C(G^{F})$ , $G=GL_{n}$
. Lusztig $C(G^{F})$ .
$G^{F}$ . .
( ) $q$





3.1. (\theta ) .
Deligne-Lusztig , Lusztig . $R_{T}^{G}(\theta)$ $G$
$l$ cohomology , $G$ $F$ $(G, F)$
. $G^{F}$ , $G$
. ,
, Lusztig – .
.
$G$ , Springer
(3.1.1) $\pi:\overline{G}=\{(g,xB)\in G\cross G/B|x^{-1}gx\in B\}arrow G$
. $\pi$ $\tilde{G}$ – . Greg $G$
. Greg $1\mathrm{h}G$ open dense . $\pi_{0}$ : $\pi^{-1}(G_{\mathrm{r}e\mathrm{g}})arrow G_{\mathrm{r}\mathrm{e}\mathrm{g}}$ $\pi$
. $\pi^{-1}(G_{\mathrm{r}\mathrm{e}\mathrm{g}})\simeq\{(g, xT)\in G\cross G/T|x^{-1}gx\in T\cap G_{\mathrm{r}\mathrm{e}\mathrm{g}}\}$ , $W$
. $\pi_{0}$ $W$-covering $\pi^{-1}(G\mathrm{o}\mathrm{e}\mathrm{g})arrow\pi^{-1}(G_{\mathrm{r}\mathrm{e}\mathrm{g}})/W\simeq G_{\mathrm{r}\mathrm{e}\mathrm{g}}$
. $\alpha$ : $\pi^{-1}(G_{\mathrm{r}\mathrm{e}\mathrm{g}})arrow T,$ $(g, xT)\mapsto x^{-1}gx$ .
(312) $Tarrow\alpha\pi^{-1}(G_{\mathrm{r}\mathrm{e}\mathrm{g}})arrow\pi_{0}G_{\mathrm{r}_{\mathfrak{B}}}$
$T$ tame $\mathcal{L}$ ( $m$ $\mathcal{L}^{\otimes m}\simeq\overline{\mathrm{Q}}_{\iota}$ ) ,
$\alpha^{*}\mathcal{L}\simeq\pi_{0}^{*}\mathcal{L}_{0}$ Greg L – . $\mathcal{L}_{0}$ DGM
cohomology ( ) $K_{\mathcal{L}}=\mathrm{I}\mathrm{C}(G, \mathcal{L}_{0})[\dim G]$ $G$
perverse sheaf . $K_{L}$ ffi $G$ simple perverse
sheaf . $G$ $\mathrm{F}_{q}$ , $\mathrm{C}$
.
$T$ $F$ , $\mathcal{L}$ $F$ , $FL\simeq L$
. $\varphi_{0}$ : $F^{*}\mathcal{L}arrow \mathcal{L}$ , $\chi c_{\varphi 0}$, : $T^{F}arrow\overline{\mathrm{Q}}\iota$
$T^{F}$ $\theta\in \mathrm{H}\mathrm{o}\mathrm{m}(T^{F},\overline{\mathrm{Q}}_{l}^{*})$ . (3.1.2) $F$
, $\varphi$ : $F^{*}K_{\mathcal{L}}arrow Kc$ Luszitg $q>>0$
, $q$ .
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3.2. $\chi_{K_{\mathcal{L},\varphi}}=(-1)^{\dim G}R_{T}^{G}(\theta)$ .
$\chi_{Kc,\varphi}$
$\overline{Q}_{T}^{G}$ : $G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}arrow\overline{\mathrm{Q}}\iota$ Green .
$\tilde{Q}_{T}^{G}=(-1)^{\dim G}Q_{T}^{G}$ . $\tilde{Q}_{T}^{G}$ Green .
$\mathcal{L}$ $\overline{\mathrm{Q}}\iota$ . $K=\text{ _{}\mathrm{Q}_{l}}$ ( $W$ $G$
) $W$ Perverse sheaf , End $K\simeq \mathrm{Q}\iota$ $[W]$ ,
$W$ . $G^{F}$ split
$T=T_{0}$ . $E\in W^{\wedge}$ $K_{E}$ , $K_{E}$ $F$
$\varphi:F*\text{ }\simeq$
$\varphi_{E}$ : $F^{*}K_{E}\simeq K_{E}$ . 32
Lusztig , .
$\text{ }3.3$ . $\chi_{K_{E,\varphi_{E}}}=(-1)^{\dim G}R_{E}$ .
3.4. $\chi_{K\epsilon,\varphi_{B}}$ Green $\overline{Q}_{T_{w}}^{G}(w\in W)$
. , Green . ,
$K=\text{ _{}\mathrm{Q}_{l}}$ $-$ $\tau_{0}$ $\overline{\mathrm{Q}}\iota$ \ddagger perverse sheaf u $=K|_{G_{\mathrm{u}\mathrm{n}\mathrm{i}}}$
. u ( ) $G_{\mathrm{u}\mathrm{n}\mathrm{i}}$ $G$ perverse sheaf
(3.4.1)
$K_{u}[-d] \simeq\bigoplus_{(C\mathcal{E}’)},,V_{(C’,\mathcal{E}’)}\otimes \mathrm{I}\mathrm{C}(\overline{C}’, \mathcal{E}’)[\dim C’]$
. $d=\dim T,$ $C’$ $G$ , $\mathcal{E}’$ $C’$ $G$
, $(C’, \mathcal{E}’)$ . $V_{(C’,\mathcal{E}’)}$ u
$\mathrm{I}\mathrm{C}(\overline{C}’, \mathcal{E}’)[\dim C’]$ . $K$ $W$ u $W$ ,
”e’) $W$- . , End $\text{ _{}u}\simeq\overline{\mathrm{Q}}\iota[W]$
. c”e $W$ , $W$ ”\epsilon ’)
. $(C’, \mathcal{E}’)\mapsto V_{(C^{l},\mathcal{E}’)}$ ,
{ $(C’,\mathcal{E}’)|C’$ : , $\mathcal{E}^{l}$ : $C’$ $G$ c”\epsilon ’)\neq {0} }\simeq W\wedge
. Weyl $G$ Springer
. . $i=(C’, \mathcal{E}’)\in \mathcal{I}_{0}$ , $K_{i}=\mathrm{I}\mathrm{C}(\overline{C}’, \mathcal{E}’)[\dim C’]$ .
$\varphi:F*\text{ }\simeq K$ $F^{*}K_{u}\simeq K_{u}$ , $\varphi_{i}$ : $F^{*}\mathcal{E}’\simeq \mathcal{E}’,\overline{\varphi}_{i}$ : $F^{*}K_{1}\simeq K_{i}$ (




( $i\in \mathcal{I}_{0}$ $W$ ) Green $\overline{Q}_{T_{w}}^{G}(w\in W)$
$X_{i}(i\in \mathcal{I}_{0})$ .
3.5. $i\in \mathcal{I}_{0}$ , $\mathrm{Y}_{j}\in C(G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F})$
$(g)$ $=\{$
$\mathrm{b}(\varphi_{i},\mathcal{E}_{\mathit{9}}’)$
$g\in C^{\prime F}$ ,
$0$
. $X_{i}= \sum_{j\in \mathcal{I}_{0}}$ aj . (
, ). Green
[S1], [S2], Lusztig [L1] – Green
, $a_{i},$ $\in\overline{\mathrm{Q}}_{l}$ – .
$X_{1}$ $Y_{j}$ . $\mathrm{Y}_{j}$
.
$i=(C’,\mathcal{E}’)$ . $u\in C^{\prime F}$ , $A_{G}(u)=Z_{G}(u)/Z_{G}^{0}(u)$ . $A_{G}(u)$
$F$ , $C^{\prime F}$ $G^{F}$ $A_{G}(u)$ $F$ 1 1 . $(a,$ $b\in$
$A_{G}(u)$ , $b=c^{-1}aF(c)$ $c\in A_{G}(u)$ $a$ $b$ $F$
) $a\in A_{G}(u)$ $C^{\prime F}$ $G^{F}$ ( ) $u$ $\in C^{\prime F}$ . - ,
$C’$ $G$ $A_{G}(u)$ 1 1 . $\mathcal{E}’$ $A_{G}(u)$
$\rho$ . $\mathcal{E}’$ $F$ $\rho$ $F$ . $F$
$A_{G}(u)\langle F\rangle$
$\rho$




$0$ $g\not\in C^{\prime F}$
. $\tau_{j}\in\overline{\mathrm{Q}}_{l}^{*}$ $\mathrm{Y}_{j}’=\tau_{j}Y_{j}$ .
Green $Q_{T_{w}}^{G}$ $\tau_{j}(j\in \mathcal{I}_{0})$
.
3.6. 35 $\tau_{j}$ . $\tilde{G}$
$\overline{\mathrm{Q}}_{\mathrm{t}}$
$\pi$ $R\pi_{*}\overline{\mathrm{Q}}\iota$ cohomology $\mathrm{I}\mathrm{C}(G, (\pi_{0}).\overline{\mathrm{Q}}_{1})$
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. , $\mathcal{H}_{g}^{i}(K)\simeq H^{i}(B_{\mathit{9}},\overline{\mathrm{Q}}_{\mathfrak{l}})$ . $B=G/B$
, $B_{\mathit{9}}$ $g$ Borel $B$
. , $g\in G^{F}$ , $H^{i}(B_{g},\overline{\mathrm{Q}}_{l})$ $W$ (Weyl
Springer ), $F$ . Springer Green
.
$Q_{T_{w}}^{G}(u)= \sum_{I\geq 0}(-1)^{i}\mathrm{b}(Fw, H^{i}(\mathcal{B}_{u},\overline{\mathrm{Q}}_{l}))$
.
$F$ $W$ $F$ $H^{i}(B_{u},\overline{\mathrm{Q}}_{\mathrm{t}})$ $W$ . $W$
$a_{ij}$ , $F$ $\tau_{j}$
. Green .
3.7. $u\in C^{\prime F}$ , $H^{i}(B_{u},\overline{\mathrm{Q}}_{\mathrm{t}})$ $F$ .
$F$ $u\in C^{\prime F}$ $d_{u}=\dim B_{u}$ ,
$F$ top cohomology $H^{2d_{u}}(\mathcal{B}_{\mathrm{u}},\overline{\mathrm{Q}}_{l})$ , Green
. $F$ $u\in C^{\prime F}$
. $C^{\prime F}$ $G^{F}$ $u\in C^{\prime F}$
. $P$ good prime , $([\mathrm{B}\mathrm{S}], [\mathrm{S}1], [\mathrm{S}2])$ .
$\bullet$
$G^{F}$ sphit , $G\neq E_{8}$ , $F$ $H^{2d_{\mathrm{u}}}(B_{u},\overline{\mathrm{Q}}\iota)$ $q^{d_{u}}$ Id
$u\in C^{rF}$ ( $u\in C^{;F}$ split ).
$\bullet$ $G=E_{8}$ . $q\not\equiv-1$ (mod 3) , split . $q\equiv-1$ (mod 3)
split $F$ .
, $P$ good prime Green .
4. Green








$F$ L $F$ , .
4.2. cuspidal cuspidal
. $G$ , $\pi$ : $Garrow G/Z^{0}(G)$ . $C$ $G/Z^{0}(G)$
, $C$ $\mathcal{E}$ cuspidal ;.
$P=LU_{P}(P\neq G)$ Levi $L$ $C_{L}$ 9 ,
$H_{\mathrm{c}}^{\delta}(gU_{P}\cap\Sigma, \mathcal{E})=0$.
, $\Sigma=\pi^{-1}(C),$ $\delta=\dim C-\dim C_{L}$ $\text{ }$ $f$ : $Garrow G/G_{\mathrm{d}\mathrm{e}\mathrm{r}}$ ,
$G/G$der tame $\mathcal{L}$ $\Sigma$ $\mathcal{E}_{1}$ $\mathcal{E}_{1}=f^{*}\mathcal{L}$ $\pi^{*}\mathcal{E}$
. ( $\Sigma$ , Si) $G$ cuspidal pa .
$P=LU_{P}$ $G$ , $(\Sigma, \mathcal{E}_{1})$ $L$ cuspidal pair .
induction $(\Sigma, \mathcal{E}_{1})$ $G$ G- perverse sheaf $K=K_{L,\Sigma,\mathcal{E}_{1}}$
. $G$ $\hat{G}$ 3 $(L, \Sigma, \mathcal{E}_{1})$ $K_{L,/E,\mathcal{E}_{1}}$
. $(L, \Sigma, \mathcal{E}_{1})$ $F$ $\varphi_{0}$ : $F^{*}\mathcal{E}_{1}\simeq \mathcal{E}_{1}$
. $\varphi 0$ $\varphi$ : $F^{*}K\simeq K$ , $\chi_{K,\varphi}$ . $L=T$
$\mathcal{E}=\overline{\mathrm{Q}}\iota$ 3 $K_{L}$ .
4.3. $C$ $L/Z^{0}(L)$ . $\pi$ : $Larrow L/Z^{0}(L)$ , $\Sigma=\pi^{-1}(C)\simeq$
$Z^{0}(L)\cross C$ . $C$ cuspidal $\mathcal{E}$ $Z^{0}(L)$ tame $\mathcal{L}$
$\mathcal{E}_{1}=\mathcal{L}$ $\mathcal{E}$ . $(L, C, \mathcal{L}, \mathcal{E})$ $F$ $\varphi 0$ : $F^{*}\mathcal{E}\simeq \mathcal{E},$ $\psi$ : $F^{*}\mathcal{L}\simeq \mathcal{L}$
. $\varphi$ : $F*\text{ }\simeq K$ $G^{F}$ $\chi_{K,\varphi}$
. $\chi_{K,\varphi}$ $G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F}$ – Green $Q_{L},c,\epsilon_{\varphi 0}$, . $QL,C,\mathcal{E},\varphi\text{ }$
$\mathcal{L}$ . 42 3 $(L, \Sigma, \mathcal{E}_{1})$ $\chi_{K,\varphi}$ ,
Green – Green , $\chi_{K,\varphi}$ –
Green . $A\in\hat{G}$ $A$ $K=\text{ _{}L,\Sigma,\mathcal{E}_{1}}$
$(L, \Sigma, \mathcal{E}_{1})$ – . $A$ $F$ $(L, \Sigma, \mathcal{E}_{1})$ $F$
$A$ $F$ $L$
$\chi_{K,\varphi}$ .
$A$ – Green .
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4.4. $C$ $L$ , $\mathcal{E}$ $C$ cuspidal $\mathcal{E}_{1}=\overline{\mathrm{Q}}_{l}$ $\mathcal{E}$
$G$ perverse sheaf . 3 , $G_{\mathrm{u}\mathrm{n}\mathrm{i}}$ (
) perverse sheaf , .
(4.4.1)
$K[-d]|_{G_{\mathrm{m}\mathrm{i}}}= \bigoplus_{(\text{ },\mathcal{E}’)},V_{(\text{ ^{}\prime},\mathcal{E}’\rangle}\otimes \mathrm{I}\mathrm{C}(\overline{C}’, \mathcal{E}’)[\dim C’]$
.
$d=\dim Z^{0}(L),$ $(C’, \mathcal{E}’)$ $G$ $G$ .
$V_{(C’,\mathcal{E}’)}$ IC( , $\mathcal{E}’$) $[\dim C’]$ . (4.4.1) u .
$\mathcal{W}=N_{G}(L)/L$ . $\mathcal{W}$ Coxeter , ( $L$
cuspidal pair $(C, \mathcal{E})$ ) $\mathcal{W}$ Coxeter End $K_{u}\simeq\overline{\mathrm{Q}}_{\mathrm{t}}[\mathcal{W}]$
. 3 $V_{(\text{ ^{}\prime},\mathcal{E}’)}$ $\mathcal{W}$ ,
$\mathcal{W}$ (4.4.1) . $\mathcal{I}$ $(C’, \mathcal{E}’)$
( $C’$ $G$ , $\mathcal{E}’$ $G$ ). , $E\in \mathcal{W}^{\wedge}$
, $\mathcal{W}$ ”e’) $E$ – $(C‘, \mathcal{E}’)\in \mathcal{I}$ .
Luszitg Springer .
4.5 ( Springer ).
$\mathcal{I}\simeq\square (N_{G}(L)/L)^{\wedge}$ .
$(L,C,\mathcal{E})$
$(C, \mathcal{E})$ $L$ cuspidal pair $(L, C, \mathcal{E})$ .
, $(L, C, \mathcal{E})=(T, \{e\},\overline{\mathrm{Q}}_{l})$ $\mathcal{W}$ Weyl $W$ – , $\mathcal{I}_{0}\simeq W^{\wedge}$
Springer .
4.6. 45 $(L, C, \mathcal{E})$ $F$ , $\varphi 0:F^{*}\mathcal{E}\simeq \mathcal{E}$ , $\varphi:F*\text{ }\simeq K$
. $i=(C’, \mathcal{E}’)\in \mathcal{I}^{F}$ $F$ ””) (4.4.1)
$\tilde{\varphi}_{i}$ : $F^{*}\mathrm{I}\mathrm{C}(C\mathcal{E}’)\simeq \mathrm{I}\mathrm{C}(\sigmaarrow,, \mathcal{E}’)$ , $\varphi_{i}$ : $F^{*}\mathcal{E}’\simeq \mathcal{E}’$ .
3 $i\in \mathcal{I}^{F}$ $\mathrm{Y}_{i}\in C(G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F})$ . (3 $\mathrm{Y}_{i}$
). $|i\in \mathcal{I}^{F}$ } $C(G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F})$ .
$Y_{i}’\in C(G_{\mathrm{u}\mathrm{n}\mathrm{i}}^{F})$ , $\mathrm{Y}_{i}$ $\mathrm{Y}_{i}’$ – ,
$Y_{i}’=\tau_{i}Y_{i}$ $\tau_{i}\in\overline{\mathrm{Q}}_{l}^{*}$ . Green , $\tau_{i}$
. 14 Lusztig
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, . $G$ $\tau_{i}$
, $G$ . .
47. $\tau_{i}$ .
(i) $SL_{n}$ : $F$ : split ($p$ ),
(ii) $SL_{n}$ : $F$ : non-split $(p>>0)$ ,
(iii) $Sp_{2n},$ $SO_{2n+1},$ $SO_{2n}(p\neq 2)$ ,
(iv) S nN $(p>>0)$ .
(i) $u[]\mathrm{h}$ Jordan (iii) , $F$ sphit , $u$
3 Green split .
1.5 Lusztig .
4.8. $SL_{n}(\mathrm{F}_{q}),$ $SO_{2n+1}(\mathrm{F}_{q}),$ $SO_{2n}(\mathrm{F}_{q})$ .
5.
51. 45 (i), (ii) 2002 .




$(L, C, \mathcal{E})$ 45 3 , $i=(C’, \mathcal{E}’)\in \mathcal{I}^{F}$ . $u\in C^{\prime F}$ , $\mathcal{E}’$
$A_{G}(u)$ $\rho$ . $P=LU_{P}$ $F$ ,








$H_{c}^{u_{u}}(\mathcal{P}_{u},\dot{\mathcal{E}})$ $F$ $A_{G}(u)$ . $d_{u}=\dim \mathcal{P}_{\mathrm{u}}$ . $\mathcal{W}=N_{G}(L)/L$
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, $\mathcal{W}$ $A_{G}(u)$ $H_{c}^{2d_{u}}(P_{u},\dot{\mathcal{E}})$ . $\mathcal{W}$





5.2. $H_{\mathrm{c}}^{2d_{u}}(P_{u},\dot{\mathcal{E}})$ $F$ .
(I) $G=SL_{n}$ ( $F$ : split), $Sp_{2n},$ $SO_{2n+1},$ $SO_{2n}\text{ }ffl_{\mathrm{D}}^{\mathrm{A}}$.




(II) $G=SL_{n}$ ($F$ : non-split), $S\dot{\mu}n_{N}\text{ }\ovalbox{\tt\small REJECT}_{\mathfrak{o}}^{\mathrm{A}}$.
(I) . $SL_{n}$ , $F$ non-split
$F$ . $S\dot{\mu}n_{N}$ isogeny map
$Spin_{N}arrow SO_{N}$ , $Spin_{N}$ $\mathrm{i}=(C’, \mathcal{E}’)$ $SO_{N}$ ,
$\tau_{1}$ $SO_{N}$ (I) . $(C’, \mathcal{E}’)$
$SO_{N}$ . $F$





$SL_{n}$ $S\dot{\mu}n_{N}$ ( $SO_{N}$ ) .
$SL_{n}$ graded affine Hecke
, $F$ .
5.3. graded affine Hecke [S3]
. graded ne He&e $GL_{n}$
$SL_{n}$ ([S3] $\text{ }$ ). $G=GL_{n},$ $F$ non-split .
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$f$ : $B_{u}arrow B$ , $f^{*}$ : $H^{2i}(B,\overline{\mathrm{Q}}_{l})arrow H^{2i}(\mathcal{B}_{u},\overline{\mathrm{Q}}_{l})$ . $f^{*}$
, $W,$ $F$ . $H^{2d_{u}}(\mathcal{B},\overline{\mathrm{Q}}_{l})$ $F$
$F$ $H^{2d_{u}}(B_{u},\overline{\mathrm{Q}}_{l})$ . $H^{*}(\mathcal{B},\overline{\mathrm{Q}}_{l})$ $W$
, . $Fw_{0}$ ( $w_{0}$ $W$ ) $H^{2d_{u}}(B_{u},\overline{\mathrm{Q}}_{l})$
$(-q)^{d_{u}}$ .
, $B_{u}arrow \mathcal{B}$ $u_{0}$ (Borel
$u_{0}$ ). $P_{u}$ $P_{u}arrow \mathcal{P}_{u_{0}}$ .
cohomology $\mathcal{W},$ $F$
$f^{*}:$ $H_{\mathrm{c}}^{i}(\mathcal{P}_{u_{0}},\dot{\mathcal{E}})arrow H_{c}^{1}(\mathcal{P}_{u},\dot{\mathcal{E}})$
. $GL_{n}$ , $P_{u_{\mathrm{O}}},$ $\mathcal{P}_{u}$
$f^{*}$ . $0$
(5.3.1) $f^{*}:$ $H_{\mathrm{c}}^{0}(P_{u},\dot{\mathcal{E}})\simeq H_{\mathrm{c}}^{0}(\mathcal{P}_{u_{0}},\dot{\mathcal{E}})\simeq\overline{\mathrm{Q}}_{l}$
. $F$ $H_{\mathrm{c}}^{2d_{u}}$ $(\mathcal{P}_{u},\dot{\mathcal{E}})$ $H_{c}^{0}(\mathcal{P}_{u},\dot{\mathcal{E}})$ $F$
(5.3.1) $H_{\mathrm{c}}^{*}(\mathcal{P}_{u_{0}},\dot{\mathcal{E}})$ . ,
graded affine Hecke Lusztig [L2] graded affine Hde
$H_{c}^{*}(P_{u},\dot{\mathcal{E}})$ , $\mathcal{W}$ cohomology cup
. . [S3] .
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